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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

Claims 1-17 are cancelled. 

18. (Previously Presented) A system of computing and rendering the 
nature of bound atomic and atomic ionic electrons from physical solutions of the charge, 
mass, and current density functions of atoms and atomic ions, which solutions are 
derived from Maxwell's equations using a constraint that the bound electron(s) does not 
radiate under acceleration, comprising: 

a processor for processing and solving the equations for charge, mass, and 
current density functions of electron(s) in a selected atom or ion, wherein the equations 
are derived from Maxwell's equations using a constraint that the bound electron (s) does 
not radiate under acceleration; and 

a display in communication with the processor for displaying the current and 
charge density representation of the electron(s) of the selected atom or ion; 
wherein the physical, Maxwellian solutions of the charge, mass, and current density 
functions of atoms and atomic ions comprises a solution of the classical wave equation 

19. (Original) The system of claim 18, wherein the time, radial, and 
angular solutions of the wave equation are separable. 

20. (Original) The system of claim 18, wherein the boundary constraint of 
the wave equation solution is nonradiation according to Maxwell's equations. 
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21 . (Original) The system of claim 20, wherein a radial function that 
satisfies the boundary condition is a radial delta function 

22. (Original) The system of claim 21 , wherein the boundary condition is 
met for a time harmonic function when the relationship between an allowed radius and 
the electron wavelength is given by 

****** K t 
h 

6) = 7 

m < r , and 
ft 

where © is the angular velocity of each point on the electron surface, v is the velocity of 
each point on the electron surface, and ris the radius of the electron. 

23. (Original) The system of claim 22, wherein the spin function is given by 

the uniform function Y° (<j>,0) comprising angular momentum components of L x =— and 




24. (Original) The system of claim 23, wherein the atomic and atomic ionic 
charge and current density functions of bound electrons are described by a charge- 
density (mass-density) function which is the product of a radial delta function, two 
angular functions (spherical harmonic functions), and a time harmonic function: 
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wherein the spherical harmonic functions correspond to a traveling charge density wave 
confined to the spherical shell which gives rise to the phenomenon of orbital angular 
momentum. 

25. (Original) The system of claim 24, wherein based on the radial 
solution, the angular charge and current-density functions of the electron, must be a 
solution of the wave equation in two dimensions (plus time), 



y2 1 d 1 

v a J 



A(9,<p,t)=0 



where 



r 2 sm0d9 l Sm SO) r j "Vsin 1 * Kaf ) rg v 2 a 



A{6 t frt)=0 



where v is the linear velocity of the electron. 

26. (Original) The system of claim 25, wherein the charge-density 
functions including the time-function factor are 



J = 0 



where Y f m (0,fi) are the spherical harmonic functions that spin about the z-axis with 
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angular frequency co n with F o °(#,0)the constant function 

Re {y;(0, <py j }^ P;{cos&)codm$+m a t) , 

1 > x a f where to keep the form of the spherical 

harmonic as a traveling wave about the z-axis, m n = mco n . 

27. (Original) The system of claim 26, wherein the spin and angular 
moment of inertia, I, angular momentum, L, and energy, E, for quantum number / are 
given by 

i =0 



i spin ^ 

' 2 



F = F 

■'ramncna! nttaaana) , rpiit 



1 


r 


h 




2 


2 


.. j 

\ J 





_ i r ^ i 
= 4 KJ 



i *0 

4 = wfc 

/ as / + r 

_ h 2 ( £(£ ■ 1) " 

e&totioml. orbital .-^^ £ 2 -|-2/ + I 
ft 3 



J, 



(IT \_ Q 

rvsaskxmi , iirhiiul I • 

28. (Previously Presented) The system of claim 18, wherein the force 
balance equation for one-electron atoms and ions is 
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3 v£ e Ze I tr 
5 Z 



where a H is the radius of the hydrogen atom. 

29. (Original) The system of claim 28, wherein from Maxwell's equations, 
the potential energy V, kinetic energy T, electric energy or binding energy E ele axe 

V = - =~r— = -Z z X 4.3675 XlO~ ]i J = -Z 2 X27. 2 eV 

4xe B r x 4me 0 a w 

ZV 

T = — = Z 2 X\lS9eV 



3" * = -Z*. Je^v where £ = - 



2 



2 ; 4w/ 



£, t = = -z'xz.me x\o' ls j = ~z 2 x 13.598 <?r 



30. (Previously Presented) The system of claim 18, wherein the force 
balance equation solution of two electron atoms is a central force balance equation with 
the nonradiation condition given by 

which gives the radius of both electrons as 



r 2 = r, =^ 



KZ-\ Z(Z- 1)/ 



31 . (Original) The system of claim 30, wherein the ionization energy for 
helium, which has no electric field beyond n is given by 
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ionization Energy(He) = -E{electric) + {^magnetic) 

where, 

(z-iy 



E{electric) = 



2 



E( magnetic) 2 , 

For 3 < Z 

1 

Ionization Energy = -Electric Energy - — Magnetic Energy 

Z 

32. (Previously Presented) The system of claim 18, wherein the electrons 
of multielectron atoms all exist as orbitspheres of discrete radii which are given by r n of 
the radial Dirac delta function, S(r -r n ). 

33. (Original) The system of claim 32, wherein electron orbitspheres may 
be spin paired or unpaired depending on the force balance which applies to each 
electron wherein the electron configuration is a minimum of energy. 

34. (Original) The system of claim 33, wherein the minimum energy 
configurations are given by solutions to Laplace's equation. 

35. (Original) The system of claim 34, wherein the electrons of an atom 
with the same principal and £ quantum numbers align parallel until each of the m, 

levels are occupied, and then pairing occurs until each of the m ( levels contain paired 
electrons. 
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36. (Original) The system of claim 35, wherein the electron configuration 
for one through twenty-electron atoms that achieves an energy minimum is: 1s < 2s < 

2p < 3s < 3p < 4s. 

37. (Original) The system of claim 36, wherein the corresponding force 
balance of the central centrifical, Coulombic, paramagnetic, magnetic, and diamagnetic 
forces for an electron configuration was derived for each n-electron atom that was 
solved for the radius of each electron. 

38. (Original) The system of claim 37, wherein the central Coulombic force 
is that of a point charge at the origin since the electron charge-density functions are 
spherically symmetrical with a time dependence that is nonradiative. 

39. (Original) The system of claim 38, wherein the ionization energies are 
obtained using the calculated radii in the determination of the Coulombic and any 
magnetic energies. 

40. (Original) The system of claim 39, wherein the general equation for the 
radii of s electrons is given by 
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f 



a. 



1 + (C-Z>) 



22) 



( 



" V8 2?J rj 



I 



VP* 

.2 



V 

i 



>7 



20V3 



+■ 



fr z-„ l - 
Lz -(«-i)J-. 



j y" ' . ' iw. 



where positive root must be taken in order that r n > 0; 

Z is the nuclear charge, n is the number of electrons, 
r m is the radius of the proceeding filled shell(s) given by 



a, 



l + (C-D 



V3' 



22, 



±a r 



r - 




V 



V 8 2Z-' r„ 

az-(»-i)j ,r -j 



20V3 



r m in mitts of a 0 



for the preceding s shell(s); 
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r 



v 



7 



( (Z _ (w _ 1)} „(i_A)V3 



±a 0 



^-(*-l))^-J T jj 
vL Z - (« - l)Jv 2 J 



r = ■ 




for the 2p shell, and 



r y in units of 



(7 , . v. (A B\J3 



r = 



V 



.4 S^VTl 



8 2Z ?jj / 



?j 2 in units of a Q 

for the 3p shell; 

the parameter A corresponds to the diamagnetic force, F diama g ne ti C : 
h 7 



dmmagnetic 



— ■y[sJsTT)i T 



the parameter B corresponds to the paramagnetic force, F mag2 : 
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1 r- 

Z m e r x r 4 

the parameter C corresponds to the diamagnetic force, Fcn amagnetic3 
Z m/ u 

the parameter D corresponds to the paramagnetic force, F mag : 

\\fi 2 

F rar? t Js(s + 1) 

2 e , and 

the parameter E corresponds to the diamagnetic force, F diama g netic2t due to a relativistic 
effect with an electric field for r > r„: 



F - 1 4- 



^ nJi 2 



ditiMapxetk 2 



Lz-ioA 2 J 



7l0V*(J + l)ir. and 



!" Z-w If j2 1 j2 i 
j_Z~(«-l)]l 2 ; 2 2 + 2) 



^10V^TT)i r 



n 



wherein the parameters of atoms filling the 1s, 2s, 3s, and 4s orbitals are 
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Atom Electron 
Type Configuration 



Neutral is 1 

1 e 
Atom 
H 

Neutral \ s z 

2 e 
Atom 

He 

Neutral is 

3e 

Atom 

Li 

Neutral 2 s' 
4 e 
Atom 
Be 

Neutral is^s^p'is 

11 e 

Atom 

Net 

Neutral \ s 2 2s 1 2 p* 3s 1 

12e 

Atom 

Mg 

Neutral ls 2 2s 2 2/3rJp s 4r' 

19 e 
Atom 

K 

Neutral ls 3 25 2 2//3^3/'4r 

20 e 
Atom 

1 e Ion is 1 



Ground Orbital Dvamag Parama Oiamag. Para Diamag. 

State Arrangement . g. Force mag, Force 

Term of Force Force Factor Force Factor 

s Electrons Factor Factor C Factor E 

(s state) A B D 



J V2 



X 



2 e Ion is 2 



X 



i_ 

is 



% Li 

Is 



2s 

T i 
2s 

J_ 

3s 

Li 

3s 
4s 
4s 

Is 

u 

Is 



0 0 



0 



0 0 



1 0 



0 0 0 0 



1 0 0 l 0 



1 0 8 0 0 



1 3 12 1 0 



2 0 12 0 0 



1 3 24 ] 0 



0 0 0 0 0 



0 0 0 1 0 



3 e Ion 2s 

4 e Ion 2s' 



2s 

o 

2s 
12- 



t 0 0 0 ] 



1 0 0 i i 
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11 e 1^2/2/3,s ; % n JL 

lon 3s 1 4 8 0 |+ V2 

+ 2 

12 e \s 2 2 s 2 2/3s 2 % U 

lon 3s 1 6 0 0 

19 e L ? 2 2/2/3/3p 5 % ! 2 S, n 

lon 4s 3 0 24 0 2 V2 

20 e U J 25 J 2/3^3p'%- 5 5 0 J_± 

lon 4 S 2 0 24 0 2-V2 

41 . (Original) The system of claim 40, with the radii, r n , wherein the 
ionization energy for atoms having an outer s-shell are given by the negative of the 
electric energy, E(electric) , given by: 

E(Ionemtion) = -Blectric Energy =™ — — — 

except that minor corrections due to the magnetic energy must be included in cases 
wherein the s electron does not couple to p electrons as given by 

( , '/ 



Icmitati&n Energy(He) - -E(electric} + E(magnetic) I - - 



\mazncno L - - f— 

\ 2 l A3 

1 



cos^-j + aj 



Ionization Energy ~ -Electric Energy -—Magnetic Energy 

(Z-2)e 2 
E{ionization; Li) -— 1 — +AE 

-5.3178 eF + G.OS60eF = 5.4038 eV 
E( Ionization) = E( Electric) + E T 

Eiionuaiion, Be) ~ — + — £~ — + M 

= S.9216 eV + 0.03226 <?F + 0.33040 = 9.28430 <*F 
I 

E(Ionizaiion) - Electric Energy »- — Magnetic Energy - E T . 
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42. (Original) The system of claim 41, wherein the radii and energies of 
the 2p electrons are solved using the forces given by 



F,. 



(?+\m\) 



(2f + lX^-N) Am fir, 



F 



1 a 2 



1 4h* r~ 



waff J V __, _2 

Z w r 



f' it '3 



Z-n If, . y- 

a ^ - 7 ._^ 1 "~ )TT7 lQ ys(s +■ l)l r 



and the radii r3 are given by 
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Of.1 1 - 



II 



3i 



J 



( flV 

4 | 



±fl 



r 4 = r s *--- 



I'-z, 



/3 V ' 



uZ-2-l 1 14 



43. (Original) The system of claim 42, wherein the electric energy given by 

E{lonimiion) = -Electric Energy =^ — ~ — 



gives the corresponding ionization energies. 

44. (Original) The system of claim 43, wherein for each n-electron atom 
having a central charge of Z times that of the proton and an electron configuration 
1s 2 2s 2 2p n ' 4 , there are two indistinguishable spin-paired electrons in an orbitsphere with 
radii r 7 and r 2 both given by: 

r (3 i 



r, = n = a. 



Z-l z(z - 1) 
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two indistinguishable spin-paired electrons in an orbitsphere with radii r 3 and r 4 both 
given by: 



( 



!,Jii 



%i 1 - 



1 1 



(Z-3) 



1 - - -\ 

U Z) r x | 



±a.. 



3Y 



i 



J v 



s 



r* = 1 = ■ 



r t in units ofa t> 

and n-4 electrons in an orbitsphere with radius r„ given by 



( 



a,., 



v 



20^3 



+7 



(Z-(„-l)U^- 



^8 22^' r } > 



5 m units of % 



the positive root must be taken in order that r n > 0, 
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the parameter A corresponds to the diamagnetic force, F diamagnetic : 



F y v 21211 n I, iv 

r(2f-f oo?-w) ' 



and the parameter B corresponds to the paramagnetic force, F mag2 



1 4/r j-— 
Zm ^ r ' and 



J J}* 

F ™*j 88 — V-v(i + l)i r 



wherein the parameters of five through ten-electron atoms are 
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Atom Type Electron Ground Orbital 

Configuratio State Arrangement 
n Term of 

2p Electrons 
(2p state) 



Neutral 5 e Atom 
B 

Neutral 6 e Atom 

c 

Neutral 7 e Atom 

N 

Neutral 8 e Atom 
O 

Neutral 9 e Atom 
F 

Neutral 10 e Atom 
Ne 

5 e [on 

6 e ion 

7 e Ion 

8 e Ion 

9 e Ion 

10 e Ion 



iflsflp 1 2 Ff ;i 

ls 2 2s l 2p 2 3 P L . 

ls l 2s t 2p i S P 2 

Is' 2s 2 2 p J tf n 

Is 2 2s 2 2 p* Sq 

ls'2s 2 2p l 

Is 1 l 2s 2 2 p 2 P 0 

}s 2 2s i 2 P i Xn 

]s 2 2s 2 2p* 3 P, 

is 2 2s 3 2p* % 



J. 

1 0 -1 

J 1 

1 0 -1 

J t L 

1 0-3 

U ± _1 

1 0 -1 

Li Li t 
i o -i 

U Li li 

1 o -1 

J 

I 0 -\ 

J 1 

i 0 -1 

JL _L _L 

i o -1 

Li _L _L 

t 0 -1 

Li Li _L 

i o -I 

j_ x i i 1^ » 

1 0 -1 



Diam Para 
agneti magn 
c etic 
Force Force 
Facto Facto 
r r 
A B 

2 0 
2 

3 0 
I 

3 1 

1 2 
2 

3 3 



0 3 
5 

3 1 
5 

3 4 
5 

3 6 
5 

3 6 
5 

3 9 
5 

3 12 
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45. (Original) The system of claim 44, wherein the ionization energy for the 
boron atom is given by 

E(iomzatiorr, B) =— — + AE_ 

= 8.147170901 eF + 0.1 5548501 eV = 8.30265592 eV 

46. (Original) The system of claim 44, wherein the ionization energies for 
the n-electron atoms having the radii, r n ,are given by the negative of the electric 
energy, E(electric), given by 

E(Imkalion) = - Elearic Energy = — — ^" ■ --^ e 

47. (Previously Presented) The system of claim 1 8, wherein the radii of the 
3p electrons are given using the forces given by: 

F j z ~»y { 

y (H>|) h l r- 

*w* - '2- (2 f _!)(/_ W ) 4w/ > 12 VS(5 + 1>r 
e fl 2 n n 2 t fS) tr , 

1 l>- 1 lOfci ______ 

f;„, 2 - (4+ 4+ 4)-— v-V4^oi r =i-^r- V^TTx 

and the radii r?2 are given by 
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a. 



V 

I 

8 Z r.,, ) , 



'12 



/• a iff Hrt/£s of a,. 

48. (Original) The system of claim 47, wherein the ionization energies are 
given by electric energy given by: 



S^lonhatioit) — -Electric Energy- = 



(z-(«-i)V 



49. (Previously Presented) The system of claim 1 8, wherein for each n- 
electron atom having a central charge of Z times that of the proton and an electron 
configuration 1s 2 2s 2 2p 6 3s 2 3p n ' 12 , there are two indistinguishable spin-paired electrons in 
an orbitsphere with radii r-, and r 2 both given by: 



r 



r,=r 2 = a 



3 1 

4 I 



Z-l Z(Z-1) 



two indistinguishable spin-paired electrons in an orbitsphere with radii r 3 and r 4 both 
given by: 
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j"j in urtfts ofa a 

three sets of paired indistinguishable electrons in an orbitsphere with radius r 10 given by: 



f 



- ±a 



20V3 



11. 9 A 



r 3 i« units of cl, 

two indistinguishable spin-paired electrons in an orbitsphere with radius r 12 given by: 
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^8 Z> rj 



1 

(Z-iD-fi-i)^ 



20^3 



Iz-iiA ^ 2 



r w in units ofa v 



and n-12 electrons in a 3p orbitsphere with radius r n given by 



V ^ 8 2Z' /-„ , 



20V3 



lU-(n-0j^ 2 2^ J 



V V " ^ 8 22' r l2 J 



r u in units of 

where the positive root must be taken in order that r n > 0; 

the parameter A corresponds to the diamagnetic force, Faawagneuc- 



ft* 



and the parameter S corresponds to the paramagnetic force, F mag2 : 
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F 



1 h 



■MS 1 



2 m/-;r l2 



— V-K* + 1)» T 



1 S* i 



z w,/-;. 



F 1 4h2 

J 4/t" ; ~ 

F ««s 55 - — r~ W * J )i r , and 



»=S 1 -/ ... _ 2 , 



wherein the parameters of thirteen through eighteen-electron atoms are 
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Atom Electron Ground Orbital Diamag Parama 

Type Configuration State Arrangement netic gnetic 

Term of Force Force 

3p Electrons Factor Factor 

(3p state) a B 

Neutral U 2 2r2/3/3p *t? sl J U 

13e 10-1 3 0 

Atom 

Al 

Neutral 1/2/2^ 3s 3 3^ >. J L 1 

14 e 10-130 

Atom 

& 

Neutral b- 2 2s 2 2/) 4 3s J 3// % 2 _f t L 2 

15 e 10-1 3 2 
Atom 

P 

Neutral l/2s 2 2/3sV J ^ tit T 1 

16e 10-1 ^ I 

Atom 

S 

Neutral Is "2/ 2/ 3^3/ Li li JL 1 
17e 
Atom 
C/ 

Neutral \s 2 Z s 2 2p*3s 2 2p i % U U U I 

18a 1 0-1 3 4 
Atom 

Ar 

13 e l 5 '2r2p-3^ 2 3/? 1 % J 2 

ion , D A 3 12 

14 e l5 2 25 : 2//3s ; 3/) : 3 f e J t 1 

Ion j 0-1 3 16 

15 e l 5 2 2.s 2 2/3*V JL X JL 

Ion 10-1 0 24 

16 e i5 : 2y2//3^3// S P 2 Li JL L I 

Ion 10-1 3 24 

17 e 1.^^/3/3/ 2 />°, Tltl t 2 
Ion 10 -1 3 32 



1 0 -1 



18 e l5 3 2/2p 4 3/3/ J 5 Cl Li Li Li 
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50. (Original) The system of claim 49, wherein the ionization energies for 
the n-electron 3p atoms are given by electric energy given by: 

E( Ionization) - -Electric Energy ~ ^ ^ — 

51 . (Original) The system of claim 50, wherein the ionization energy for the 
aluminum atom is given by 

Edonization; Al) = - - — + &E 

= 5.95270 eV 4 0.031315 eV * 5.98402 eV 

52 (Cancelled) 

53. (Cancelled) 

54. (Cancelled) 

55. (Currently Amended) A method comprising: 

a) inputting electron functions that are derived from Maxwell's equations using a 
constraint that the bound electron(s) does not radiate under acceleration; 

b) inputting a trial electron configuration; 

c) inputting the corresponding centrifugal, Coulombic, diamagnetic and 
paramagnetic forces, 

d) forming the force balance equation comprising the centrifugal force equal to 
the sum of the Coulombic, diamagnetic and paramagnetic forces; 

e) solving the force balance equation for the electron radii; 

f) calculating the energy of the electrons using the radii and the corresponding 
electric and magnetic energies; 
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g) repeating Steps a-f for all possible electron configurations, and 

h) outputting the lowest energy configuration and the corresponding electron 
radii for that configuration, 

wherein the output is rendered using electron functions given by at least one of the 
group comprising: 

I =0 

pi r, 94,t) = ~ [S{r - r K + Y," (0, *)] 

1 *0 

where Y'"(O,0) are the spherical harmonic functions that spin about the z-axis with 
angular frequency co n with Y 0 °(0,</>) the constant function^.]]. 

Re {r;(p, ?*> w }= /f(eosf)pos(m^+ 

where to keep the form of the spherical harmonic as a traveling wave about the z-axis, 

o)„ = mco n . 

56. (Original) The method of claim 55, wherein the forces are given by at 
least one of the group comprising: 
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F Cg - n )e f . 

* w ~ Aire J lr 

F <Z-(""l)y ■ 

I 1 ft 2 

^w«j5n«rV- = ~ , 2 l! S ( S ~ ^ )K 

V 1 v +|/w|Jt ft 3 

y (l+M) ^ r— - 



- (2 2 l\ r— - fS) n 2 r- 

■W* = \- - - + - j^-V^ - D. r = -J ^W*<* + 1 )'r 

rz-3i ^- ^7; 
2 - Lz - 2 J r 

L ,<6 — I If Jv. L J m r,. 

j ^2 

1 4^2 _ 

Z m.f H r % 



Z w /•,/-. 



z '"A r i 2 

_ — i /. , .J ft ? <— — - i \2h ! , 

K.. S 2 = (4+4+4)-- — r"V*(* + l)i, = — V^ + l)i r 

*W = - — — V^ + l)i r . and 



/Hair 2 2 

Z jh/; r 12 

1 8J? 2 
Zm e r n r }2 
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57. (Previously Presented) The method of claim 55, wherein the radii are 
given by at least one of the group comprising: 



r 



n = ^ = a. 



11 



Z-l Z(Z - 1) 



3^ 



7 ~ 



± a 



( IJV 



r, = n - ■ 



- + 4- 



/; «n units of a 6 
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v K -8 2ZJ k J 



( ~ ~~ Y 



3 



20^ 



f -7 



Il2-(i»-l)j/ 2 / J 
V 7 U 2Z^ r 3 ; 



°0 



r 3 m ««if5 tff ^ 



r 



V 



7 



6.") V3 

24 Z'' /; 



r s in units of a, } 



!=■ , r l0 in units ofa a 



(2-10)- 



4r„ 
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a , 



+ 



20S 



tllTTTjl 1+ - ' 



10 



r m in uniis ofn Q 



' , ,s ' (A 



Y 
i 



20V3 



T 2-« Y V2 

Z-(«-l)jl 2 T 2 



/ J 



r l7 in units of a Q 



a\ 1 i (C-Dp^| 

{^-(p-iyi-i--—)—}' 1 




v 



20V3 



T Z-„ L % 



r =* 



r m m units ofa Q 



58. (Previously Presented) The method of claim 55, wherein the electric 
energy of each electron of radius r n is given by at least one of the group comprising; 
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E{ehciric) - - 



ionization Energy(He) - -E(electric) + E(magnetic) 1 - - j -cos— J +■ a 



Ionization Energy - -Electric Energy --^Magnetic Energy 

1 

E(Ionizatton) = -Electric Energy- — Magnetic Energy— E T 

(Z - Tie 1 
E(ionization; Li") = - — — + &E 



meg 



= 53178 <?F + 0.0860 eV = 5.4038 ^ 
(2- 4)e 2 



B(ionizaliom B) =— — + A£ 



=*S.!47170901 cF + 0.15548501 eV ^ 8,30265592 eF 



E{wnmtio>r y Be) - ^— — h — ^ - % + Ag:^ 



= 8.9216 eV + 0.03226 + 0.33040 cV - 9.28430 eV 



E{ionization; Ma) = -Electric Energy = — = 5. 12592 <?F 



59. (Previously Presented) The method of claim 55, wherein the radii of s 
electrons are given by 



r. - 





f (' ♦«-*£) 1' 


20V3I [ z : n kr) 


' , ,,. {A B\S\~"\ 

fZ-(»-l))-^- -JJy— J 


|(2-(»-,)) nT ~J--j 



r OT wr units 0/ a 0 
where positive root must be taken in order that r n > 0; 
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2 is the nuclear charge, n is the number of electrons, r m is the radius of the 
proceeding filled shell(s) given by 



S 22' r_ 



22 



1 



V -• 



r m in units of a (> 



for the preceding s shells(s); 



r = 





1 1 1 


' (<z-(»- a »-(f ) 


#)f) "j 



r 3 in units of 



for the 2p shells, and 



-32- 



Application No.: 10/585,196 
Attorney Docket No.: 08056.0015-00 



r. ~ ■ 





( V 

f 1 i 


lf(z-c«-i))-^-i-l^]| 






2 

j; 4 m units ofa^ 



for the 3p shell; 

the parameter A corresponds to the diamagnetic force, F dmmagnetjc : 
h 1 



ti.anagnCtK 



the parameter B corresponds to the paramagnetic force, F mag2 : 
1 * J 



I m/ x r; 



the parameter C corresponds to the diamagnetic force, F diamagnetic 3 



F 



tViwicpretic 3 



the parameter D corresponds to the paramagnetic force, F mag 

I 1 ft 2 



F * 



, and 



the parameter E corresponds to the diamagnetic force, Fdiamagnetic 2 due to a 
relativistic effect with an electric field for r > r n : 
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*^«* 2 -- L2 _ 2jm ^I0V3/4i r 

F^ 3 - L — j: u-J^-ioV^i,, and 

r 2-» If, V2 i V2 ]Wr . 



wherein the parameters of atoms filling the 1s, 2s, 3s, and 4s orbitals are 
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Atom Electron 
Type Configuration 



Ground Orbital Dia Para Dia Para Diama 
State Arrangeme mag mag mag mag g. 
Term nt .... Force 

of Fore Fore Fore Fore Factor 

s Electrons e e e e e 
(s state) Fact Fact Fact Fact 
or or or or 
A B C D 



Neutral is' 

I e 
Atom 
H 

Neutral \ s z 

2e 

Atom 

He 

Neutral 2s 

3 e 
Atom 

Li 

Neutral is 1 

4 e 
Atom 
Be 

Neutral \s 7 2s'2p h 3s 

II e 
Atom 

Ma 

Neutral ]s i 2s 1 2p"2s 2 

12 e 

Atom 

Mg 

Neutral tf&tp'&TfffAs 1 

19 e 
Atom 
K 

Neutral U 7 2s 2 2p*3s 1 3p b 4s 1 

20 e 
Atom 
Cu 

1 e Ion is } 



2 e Ion is 2 



Is 



% 1 



Is 
2s 
2s 
3s 
3s 



4s 



4s 



'^0 



Is 
Is 



0 0 0 0 0 



0 0 0 l 0 



1 0 0 0 0 



10 0 10 



10 8 0 0 



1 3 12 1 0 



2 0 12 0 0 



1 3 24 1 0 



0 0 0 0 0 



0 0 0 l 0 



3 e Ion 2s 



•'V 
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4 o Ion 2/ % O 

2s 10 0 11 

11 e 1/2/2/3* 2 S in J_ 

,on 3s i 4 s o i 4i_ 

+ 2 

12 e 1/2/2/3/ *<? 0 LJ: 

^ 3s ] 6 0 0 

i + — 

2 

19 e 1/2/2//3/3/V X 2 JL 

Ion 4s 3 0 24 0 2-V2 

20 e 1/2/2/3/3/7*4/ % T_i 

ton 4s 2 0 24 0 2-V2 

60. (Original) The method of claim 59, with the radii, r n , wherein the 
ionization energy for atoms having an outer s-shell are given by the negative of the 
electric energy, E(electric) , given by: 

Etfommtian) » -Electric Energy - - - fJ — 

%ns 0 r n 

except that minor corrections due to the magnetic energy must be included in cases 
wherein the s electron does not couple to p electrons as given by 



Ionization Emrgy(He) « -E(electric) + E(magnetic) 



1 



7 2 K 
-cos— , 

3 3^ 



i co s — I +a 



Ionization Energy = -Electric Energy ■ - — Magnetic Energy 

z 

Ei ionization; Li) = — — + A£„ 



sb 5.31 78 0.0860 eV= 5.4038 ef' r 
E{ Ionization) = E{ Electric) \ E 7 

rri - « , (Z-3)/ 27ut a e~tC 
Eiiomzalion; Be) = — + — — +- A£„ . 

**V. and 
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= 8.9216 eV — 0.03226 eV + 0.33040 eV = 9.28430 e V 

E(Iomzalion) = - Electric Energy — - Magnetic Energy - E T , 

Z 



61 . (Previously Presented) The method of claim 55, wherein the radii and 
energies of the 2p electrons are solved using the forces given by 

(Z - n)e 2 . 



AKsr 



Q IT 



f y ft+M) tl> rj-rr. 

4- (2^1 X/ - H) 4m/> ! W 

1 £ 2 

2 w /, r 3 

1 4ft ? r— -. 

- —*Js(s + 1 )i, 

! * 2 n - 



r z-« if, V2 



and the radii r 3 are given by 
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■ 4] 



a > 3 \ l- 



[ 



{Z-3)-(---)JL4 



31 



4 r, 



4 ] 



f3) 



"2-31 , [3 



'1 n\4 1 



U 2i t | M Z' r , I 



62. (Original) The method of claim 61 , wherein the electric energy given by 



EUonizatiott) =- Electric. Energy 



(2-(»~i)y 



8/T£ r 

P IT 



gives the corresponding ionization energies. 

63. (Previously Presented) The method of claim 55, wherein for each n- 
electron atom having a central charge of Z times that of the proton and an electron 
configuration 1s 2 2s 2 2p n ' 4 , there are two indistinguishable spin-paired electrons in an 
orbitsphere with radii a? and r 2 both given by: 



r 



/j = r 2 = a E 



rr 

1 



Z-l Z(Z - 1) ' 



-38- 



Application No.: 10/585,196 
Attorney Docket No.: 08056.0015-00 



two indistinguishable spin-paired electrons in an orbitsphere with radii r 3 and r 4 both 
given by 




r, in units of a 0 

and n-4 electrons in an orbitsphere with radius r n given by 



( 



2 — »_ — ■ i -f- fi 

(A B\^- ! 



r_ -■ 



l[z-( W -l)J. 2 P) 



r 3 in H/i/fa of a ; . 



the positive root must be taken in order that r„ > 0; 
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the parameter A corresponds to the diamagnetic force, F diama gnetic- 

y l+M) ** r— . 



and the parameter B corresponds to the paramagnetic force, F mag2 : 

1 4h 2 , 

z *3 and 

1 a 2 f~ 

wherein the parameters of five through ten-electron atoms are 
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Atom Type 



Electron Ground Orbital 
Configuratio State Arrangement 
n Term of 

2p Electrons 
(2p state) 



Diam Para 
agneti magn 
c etic 
Force Force 
Facto Facto 
r r 
A B 



Neutral 5 e Atom 




T/i 


t 


— 








p 




1 


0 




2 


U 


Neutral 6 e Atom 




l P 


JJ 


JL 




2 




C 






l 


0 


-l 




u 


Neutral 7 e Atom 


1/2/2/ 




JL 


JL 


^_ 






,Y 






i 


0 




■3 
J 


1 

1 


Neutral 8 e Atom 


\s 2 2s 2 2p 4 


% 


T i 


T 


t 












l 


0 


- 1 


1 


■n 

2 


Neutral s e Atom 


ls 2 2s 2 2p s 


2 pfi 




L^ 


_L 












l 


0 


-l 


J 




Neutral 1 0 e Atom 


Is 1 2s- 2 p" 




r i 


t 4 


T i 






Ne 






i 


0 


-l 


l\ 
U 




5 e Ion 


\s J 2s 2 2p l 




_±_ 






5 










i 


0 


-i 


1 


1 


6 e Ion 


Is 2 2s 2 2 p 7 




t 


J*. 

T 




5 










i 


0 


-i 


3 


4 


7 e Ion 


ls~2s 1 2p s 


4 (.0 




t 


t 


-J 










i 


0 


-3 


3 


6 


8 e Ion 


U l 2$Hp 




t 4- 


t 


JL 


5 










1 


d 


-3 


3 


6 


9 e Ion 


I5 2 2s 2 2p i 


2 p 0 


T 4 


T 4 


.A. 

! 


5 










1 


0 




3 


9 


10 e Io n 


\5 1 2s 1 2p & 






f 4 


t 1 


5 










i 


0 


-l 


3 


12 
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64. (Original) The method of claim 63, wherein the ionization energy for 
the boron atom is given by 

E{wniiMion\ B) = ( Z ~ 4 > e ~ + AF 
8m a r y 

= 8.147170901 eV + 0.15548501 eV= 8.30265592 eV 

65. (Original) The method of claim 63, wherein the ionization energies for 
the n-electron atoms having the radii, r n ,are given by the negative of the electric 
energy, E(electric), given by 



E{Iomzation) - -Electric Energy =- 



66. (Previously Presented) The method of claim 55, wherein the radii of 
the 3p electrons are given using the forces given by 

* r (2^iX'-H) 

f 2 _ 2 _ V) h 2 rj—r^ f5y ft 2 
1 *■ 



l h 2 
z 

F ««i - ( 4 + 4 + 4 h;— V-V^ + 0« r =4-^T~V*(5 + i)i r 
1 4h 2 f- — * 

and the radii n 2 are given by 
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r n = - 



[«-'4-dsj 

lU-lll 2 J 



(2-11)- U-^pi 



?[, 3 in units of a, 



67. (Original) The method of claim 66, wherein the ionization energies are 
given by electric energy given by: 



E( Ionization) = -Electric Energy -— — ^ — 



68. (Previously Presented) The method of claim 55, wherein for each n- 
electron atom having a central charge of Z times that of the proton and an electron 
configuration 1s 2 2s 2 2p 6 3s 2 3p n ' 12 , there are two indistinguishable spin-paired electrons in 
an orbitsphere with radii n and r 2 both given by: 



r, = r, = 



r 

! i 



3 1 

4 i 



2-1 2(Z - 1) 



two indistinguishable spin-paired electrons in an orbitsphere with radii r 3 and r 4 both 
given by: 
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[3 1 
4 | 



ji-li! 



— +4 7 

3 V i 



rz-3] 



10J- 



T A « ft =; • 



three sets of paired indistinguishable electrons in an orbitsphere with radius r 10 given 
by: 



(5 6\Jl 



/| m units ofa n 



two indistinguishable spin-paired electrons in an orbitsphere with radius r 12 given by: 
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V 

i i 

(Z-ll)- - — 

^8 ZSrJ) 



^8 Z' r 



r , 2 = 



10 



f l0 i« i/fl/jj- oy £? p 



and n-12 electrons in a 3p orbitsphere with radius r n given by 



I 



(z-(«-i))-i — 

v 8 2 Z -' r u 



T 
i 



»-*-»-(H)f 



2()V3i 



12 '/ 



v!.Z-(«-l)Jr 2 2/' 3 



r - 



l*-*-*-(f£)f) 



jj., in units of a a 

where the positive root must be taken in order that r n > 0; 

the parameter A corresponds to the diamagnetic force, F diamagne tj C : 



and the parameter B corresponds to the paramagnetic force, F mag2 : 
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j* „ _i — — j— — _ 

«W = (4+ 4 + 4V — — J^Tx =- — r-V^C^Oi, 
^2 ~ -—T-Ms + 0» r , and 

z 

wherein the parameters of thirteen to eighteen-electron atoms are 
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Atom Electron 
Type Configuration 



Ground Orbital 

State Arrangement 

Term of 

3p Electrons 
{3p state) 



Diamag Para ma 

netic gnetic 

Force Force 

Factor Factor 

A B 



Neutral ]s 7 2s 2 2p i 3s 2 3 P 
13e " 
Atom 
Ai 

Neutral ] s i 2s 2 2p s 3s 1 3 P 2 

14 e 
Atom 

Si 

Neutral tj* 2s 2 2p< 3r3p } 

15 e 
Atom 
P 

Neutral \s 1 2s 2 2 P < '3s 2 3p* 

16 e 
Atom 
S 

Neutral \s 2 2s : 2p i 3s 2 3p s 

17 e 
Atom 
a 

Neutral Xs^lp^Hp" 

18 e 
Atom 
Ar 



'W2 



4„0 



1 0 -1 
1 0 -1 

JL _L JL 

1 0-1 

T i x JL 

1 0 -1 

Li U ± 
i o -i 



n 

3 

7 
3 

5 
3 



3 

2 

3 



0 



X. J? t 4- t | 2 

1 o -i 3 4 



13 e 


I*' 2$ 2p* 3s 2 5p l 




JL 






5 




Ion 






i 


Q 


-1 


i 


12 


14 e 


li~2s 2 2/3/3// 






T 








Ion 




i 


0 


-1 


3 


16 


15e 


Is'' 2s* 2 p 6 3s 2 3p 3 




JL 


J_ 


JL 






Ion 




i 


0 


-i 


0 


24 


16 e 


\s 2 2i'2/3s 2 3p* 




tA 


t 


JL 


1 




Ion 






i 


0 


-l 


3 


24 


17 e 


ls 2 2s z 2p 6 3s 2 3p 5 




t 4 


T I 


,t 


2 




ion 






1 


0 


] 


3 


32 


18 e 


Is 2s 2p*ls~ 3/? a 






t 4 


tA 






ton 




i 


0 


-l 


0 
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69. (Original) The method of claim 68 wherein the ionization energies for 
the n-electron 3p atoms are given by electric energy given by: 

b( Ionization) = - Etectnc Energy =- * ■ — 

70. (Original) The method of claim 68 wherein the ionization energy for the 
aluminum atom is given by 

E( ionization; At) = — — L^li_ + 

= 195270 eF + 0.031315 eK = 5.98402 eF 
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